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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case especially this invention manufactures a plasma display panel about a plasma display 
panel, it relates to the approach of forming the metallic-oxide film for plasma display panels including the approach of 
forming the protective coat which consists the electrode layer on the front face of a substrate of MgO on a wrap 
dielectric film. 
[000>] 

[Description of the Prior Art] A plasma display panel (it is hereafter indicated as PDP.) is manufactured through the 
process which forms an electrode layer in a substrate front face, covers this, forms a dielectric layer and usually forms 
further the protective coat which consists of MgO on it. Although the approach of applying and calcinating a MgO paste 
from the former as an approach of forming this protective coat, an electron beam and the vacuum deposition using ion, 
and a spatter are used, the electron beam vacuum deposition which can form the MgO film with a membrane formation 
rate high comparatively good especially is used widely. 
[0003] 

[Problem(s) to be Solved by the Invention] In PDP, the engine performance of a MgO protective coat has big effect on 
the engine performance of PDP. If the electron emission engine performance of a MgO protective coat is good, since it 
will raise the luminescence brightness of PDP or driver voltage will be reduced especially, it is effective also in 
reinforcement. Therefore, the engine performance of a MgO protective coat is raised and a technique in which the 
luminescence brightness of PDP can be raised or driver voltage can be reduced is desired. 

[0004] Here, in order to raise the engine performance of a MgO protective coat, it is effective to raise the crystallinity.. 
And when forming the MgO film with vacuum deposition, if annealing treatment is performed, it will be thought 
poss ble to raise the crystallinity, but since the electrode layer and dielectric layer which were formed on the substrate 
will leat-deteriorate if a substrate is heated and the temperature is made high in order to perform annealing treatment, it 
can heat only to about 200-300 degrees C. Therefore, the effectiveness of improving the crystallinity of the MgO film 
depending on performing such heat- treatment is seldom expectable. 

[0005] In case it is originated in view of these and this invention forms the metallic-oxide film on the substrate for PDP 
(s) including a MgO protective coat, it makes it possible to form the thing excellent in crystallinity and compactness, 
and aims at attaining reinforcement of PDP in improvement in the luminous efficiency of PDP, and the reduction list of 
driver voltage. 
[0006] 

[Means for Solving the Problem] When it formed metallic-oxide film including the MgO film for PDP, it was 
presupposed to this invention that annealing treatment is performed to the metallic oxide deposited within the period 
which deposits a metallic oxide using at least one chosen from laser and an electron beam, in order to attain the above- 
mentioned purpose. 

[0007] Since laser and an electron beam can heat an object intensively, if annealing treatment is performed to a specific 
object using this beam, thermal damage will not be done to other parts. That is, the crystallinity of a metallic oxide can 
fully be raised by performing beam annealing treatment in the process which forms the layer of a metallic oxide as 
mentioned above, without carrying out heat deterioration of an electrode layer or the dielectric layer. 
[000 5] Moreover, since annealing treatment is performed within the period which deposits a metallic oxide, after 
finishing forming the metallic-oxide film, the improvement effectiveness in crystallization higher than the case where 
annealing treatment is performed can be acquired. Thus, by raising the crystallinity of the metaliic-oxide film, the 
metallic-oxide film can be made precise and quality. 
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substrate 200 still, MgO may be vapor -deposited conveying a svbsii*a.e ?S) J. Mot. -over.. ;^',*fer icom may be prepared 
between each ** for baton adjustment etc. 

[003S] Although the gestalten 1 and 2 of the above-mentioned imphr^enlau^n explains J die example which forms the 
MgC film as a protective coat on a dielectric film, when fomiicg the MgO f in i- a dieh-rfric ii^n directly on an 
elect :ode layer, it can carry out similarly, and the same effectiveness :s done rn. Although l.f?e gestalten 1 and 2 of the 
above-mentioned implementation explained taking the case of the e:\se where the MgO f; J:n *s ormed, this invention 
can be applied when forming the metalkc-oxide film generally including [ vAzn farming the dielectric film which 
consists of Si02 also out of this J. 

[0039] Although explained witn ihe gestalten I and 2 of the above-mentioned TiuAtuvi^i&iv:^ Lairing the case of the 
case where the MgO film is formed, with electron beam vacuum deposition. V'h ; ioncM .:i the MgO film in the ion 
plating list not only by electron beam vacuum deposition but the hoiiow t:a*ric?c r Method u* v.ig vaeaniri deposition called 
sputtering, the crystalline outstanding film can be similarly forage by ccd'ostabx^ ;mo; creaunent using a ihser 
beam or an electron beam. Moreover, even when forming ihe Mi>0 film by h: accition to this calcinating after applying 
MgO with a sol-gel method, crystallinity can be improved by performing anur^ting ireatnuuit for the MgO film after 
baking. 
[0040] 

[Effect of the Invention] [ within vhe period when this invention deposit a melaJjJ*: ckUe hi case / including the MgO 
film for PDP / metallic-oxide film formation is carried out as explaine d abov? i B" peiior/Atiig annealing treatment to 
the deposited metallic oxide usirig at least one chosen from lasec and in cJectifMJ ! :eaiu wifhoa, doing heat damage to an 
electrode layer or a dielectric film, the crystallinity of the metal tic- oxide, rilr.i <va\ ^isec *r<J if. made it possible to form 
the precise and quality metallic-oxide film. Therefore, if this invention applied o forcing ihe MgO protective coat of 
PDP, it will contribute to reinforcement at the driver vojtage reduction r si of P. OP. 
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example, also in a protective coal, since the crystaliiiiity of the field (field v/libh mtcis a sepium) which does not face 
discharge space when assembled as PDP seldom influences the engine performance of PDP, it irradiates laser beam 33a 
only to the field facing discharge space, and may perform laser acnealing treatment. 

[0029] [Case where annealing treatment is performed by electron beam exposure! Although the protective coat 
formation equipment shown in above-mentioned dr awing 1 explained d?e exampl e v/inc'i pwricrrns annealing treatment 
by irradiating a laser beam at the annealing treatment room 30, annealing create ;r:. cat? rise be cerfcrmed by irradiating 
an electron beam. Although drawing 3 is drawing showing the protective coat xi^natio.^ equioment which performs 
annealing treatment to 1st thin film 210a using an electron beam and it is the sarin j configuration as the equipment of 
drawin g 1 , electron beam irradiation equipment 35 is formed in the annealing treatment room .30 instead of laser 
radiation equipment 33. 

[0030] With this protective coat formation equipment, when electron beam 35 a w irradiated bv the front face of 1st thin 
film 210a formed at the 1st vacuum evaporationo room 20 at the annealing treatment roor- -30. annealing treatment is 
performed. And at the 2nd vacuum evaporationo room 40, 2nd thin film 2 i.Ob is formed on 1st thin film 210a. Thus, like 
the case where a laser beam is irradiated also by irradiating an electron beam, without damaging an electrode layer 201 
and a dielectric film 202 with heat, annealing treatment can be performed to Lit; ;hin lil. r, i 210,:. die crystallinity can be 
raised, and the crystalline outstanding protective coat 210 can be formed. 

[0031] [Gestalt 2 of operation] Drawing: 4 is the outline sectional view showlog the configuration of the protective coat 
formation equipment concerning the gestalt of this operation. Although this protective coat formation equipment is the 
same configuration as the protective coat formation equipment of the gesrak 1 of operation, the annealing treatment 
room 30 is not formed, instead the laser installation port 29 is formed in the wall riurfacs of ihfj isc. vacuum evaporationo 
rooir 20, and laser beam 33a by which outgoing radiation is carried om from x wy rnahxivn equipment 33 is introduced 
in the 1st vacuum evaporationo room 20 from the laser installation port 29, ;ind is iirac: dieo en ;he front face on a 
substrate 200. 

[0032] In this protective coat formation equipment, rhc laser tadislion cquipjr.cws 33-3 3 a arc irxdiated on that front 
face at the substrate injection room 10, forming 1st thin film 2i0a in a subsL^e 230. in this case, since 1st thin film 
210a will be formed performing laser annealing treatment., after far ing Ut Ihih fitrn ?J.0a like the gestalt 1 of 
operation, compared with the case where laser annealing treatment is performed, :hc still higher improvement 
effectiveness in crystallization is expectable. 

[0033] Then, a substrate 200 is sent to the 2nd vacuum evaporationo rocra 4Q y,vm ihe S'.U'f.lrate injection room 10, and 
forms 2nd thin film 210b by vapor-depositing MgO on 1st thin film 210a at t';e 2nd vacuum evaporationo room 40. 
Since 1st thin film 210a which exists as a substrate at this time b ths thhg excellent in cTystoiJmity, it becomes what 
was excellent also in the crystallinity of 2nd thin film 210b formed op it 

[0034] [Case where annealing treatment is performed by electron beam exposure! Although ihe protective coat 
formation equipment shown in above-mentioned drawing 4 explained ihz example *xn ps;-orms annealing treatment 
by irradiating a laser beam at the 1st vacuum evaporationo room 20. anneali;^ l .::&\r:j&v.* as* also be performed by 
irradiating an electron beam. .Although diavving 5 is drawing showing the proSuetiv* coat ir>rm?.t?.on equipment which 
performs annealing treatment using an electron beam, forming "isi chin lJiu 21 r ui c.nc i: is. i'ut same configuration as the 
equipment of drawing 4 , electron beam irradiation equipment 35 is formed in tin' vs\ vacuum evaporationo room 20 
instead of laser radiation equipment 33. 

[0035] With this protective coat formation equipment, forming j si thin liin 2 10a ?t the ' 5.t vacuum evaporationo room 
20, when electron beam 35a is irradiated by thus, annealing trsatmrr:! is pufimiw I And a; uVi 2nd vacuum evaporationo 
room 40, 2nd thin film 210b is formed on 1st thin film 2(0a. Thus, like »he c-ise v/:ierr - \.^t, beam is irradiated also by 
irradiating an electron beam, without damaging an eiectrode layt:* 201 ;>a: : v u,'eU\;;ric HU. 2(. I with heat, annealing 
treatment can be performed to 1st thin film 210a, and the protect, v? coat 2 b'; vi.Vh -v;iv :/r:r'bec in ciystailirivy with it 
can l e formed. 

[0036] [Modification about the gestalt of operation] etc. Although the er.ampte which depot*!-.? M.sO was shown in the 
gestalt 2 of the above-mentioned implementation, perfo rming annerimg treatmen ovAy v.ten forcing 1st thin film 210a, 
the whole process which forms a protective coat 210 is covered. MgO ma\ be :le}x>sit?,:!. peitormiQg annealing 
treatment, and the still higher crystallization effectiveness can also re e?.r,<rcif.r'. 

[0037] In addition, although a certain amount of improvement itffcciiv^icss w: <nvsajr aucn can be expected even if it 
makes it deposit MgO, performing annealing treatment only when fmnrinr lT<i xlm h\m < 10" iv thinks that it is [ the 
improvement effectiveness in crystallization of a protective coat 1,0 » ] .jtvvi to a- c ; ::\ ^ir - n^.fvrming annea\ing 
treatment, when forming 1st thin film 2 J0a like the gestalt 2 of operation. AJJb ' tf - '■•^ - - 1 and 2 of the above- 
mentioned implementation explained the example vvjiich vapor- deposits MgC' i i t\i«i c:oj.jiu:>n oi having stood the 
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As laser radiation equipment 33, argon laser irradiation equipment or excin^r ksjr iriadiation equipment is used. 
[001 3] The 2nd vacuum evaporationo room 40 is the same configuration as the 1st vacuum evaporationo room 20, and 
Haas 44 who put in the MgO grain which is the source 43 of vacuum evaporationo and the water-cooled crucible 45, the 
electron gun 46 which irradiates electron beam 46a, the deviation magnet which i mpresses a magnetic field 47, the 
shutter 48, etc. are formed, steamy style 43a of MgO deposits it on 1st thin film 210a of a substrate 200, and it forms 
2nd thin film 210b of MgO. 

[0019] Actuation in case a MgO protective coat is formed in a substrate 200 fcy this protective coat formation 
equipment, and effectiveness are explained. First, it supplies to the substrate injection room 10, and the substrate 200 
with which the electrode layer 201 and the dielectric film 202 were formed in the :iom face is heated with a heat lamp 
11, carrying out preliminary exhaust air by the evacuation system 71. 

[0020] If the inside of the substrate injection room 10 reaches a predetermined degree of vacuum, the heated substrate 
200 will be sent to the 1st vacuum evaporationo room 20. At the 1st vacuum evaporationo room 20, a substrate 200 is 
heated with a heat lamp 21, and this is maintained at constant temperature. This temperature is about 200-300 degrees C 
or less, and is set up so that neither an electrode layer 201 nor a dielectric film 202 may heat-deteriorate. 
[0021] And where a shutter 28 is closed, after carrying out predetermined gas **** from an electron gun 26 by 
irradiating the source 23 of vacuum evaporationo and carrying out preheating of the electron beam 26a, oxygen is 
introduced from the oxygen gas installation system 22. If a shutter 28 is opened < • the condition, MgO will vapor- 
depcsit on the dielectric film 202 of a substrate 200, and 1st thin film 210a will be formed. If the thickness of 1st thin 
film 210a reaches a predetermined value (for example, 600A), a shutter 28 v/iil be closed and a substrate 200 will be 
sent o the annealing treatment room 30. 

[0022] At the annealing treatment room 30, annealing treatment is performed to 1st thin film 210a by driving laser 
radiation equipment 33 and irradiating laser beam 33a on 1st thin film 210a, after the heat lamp 2.1 has maintained the 
substrate 200 at constant temperature. Since the recrystallization of MgO m 1st thin film 210a is promoted by this 
annealing treatment, the crystallinity of MgO can be raised. 

[0023] Moreover, since the part which irradiated the laser beam can be heated intensively according to the annealing 
treatment by the laser beam, an electrode layer 201 and a dielectric, film 2«Xi on perform annealing treatment to heat 
only 1st thin film 210a, without heating not much. That is, it is possible to carry out anm-:e.hDg treatment of the 1st thin 
film 210a, without damaging an electrode layer 201 and a dielectric film 202 with neat. 

[0024] In addition, the technique of the annealing treatment by the laser beam is known as a technique which carries out 
laser annealing treatment of the amorphous Si film locally, and forms it into pol&L recon, in cast; a transistor (TFT) is 
formed, when manufacturing the annealing treatment of a semiconductor mycelial, for examu.e, a liquid crystal display. 
Next, a substrate 200 is sent to the 2nd vacuum evaporationo room 40, and the same wivh .baring carried out at the 1st 
vacuum evaporationo room 20, holding to constant temperature with a heat ! amp 41, by vapor- depositing MgO on 1st 
thin film 210a, as shown in draw ing 2 , it forms 2nd thin film 210b of MgO cm j.si thin film 210a. 
[002.5] Since 1st thin film 210a which exists as a substrate at this time is that in which crystallinity was excellent with 
the a 30ve-mentioned annealing tieatment, it becomes what was excellent also in the crystal] in :t>> of 2nd thin film 210b 
formed on it. This is guessed for depositing, while MgO grows epitaxial).;/ in case MgO is rn»de to deposit on the 
crystalline outstanding MgO thin film. 

[0026] If the total thickness of 1st thin film 210a and 2nd thin film 210b reaches a predetermined value (for example, 
9000A), a shutter 48 will be closed, membrane formation will b= ended and a srawirate .i00 will be sent to the substrate 
fetch room 50. At the substrate fetch room 50. it takes cut, afier cooling a si.b;;ha(e 200 below xo predetermined 
temperature. The protective coat 210 formed as mentioned above becomes tNe fly^g excdJen: in crystallinity compared 
with the protective coat of the example of a comparison which vapor-deposi*ed anci formed MgO, without performing 
annealing treatment. 

[0027] In addition, when analyzing the film by the X diffraction, u s checking that the cvysteitinity of a protective coat 
210 becomes a **** thing compared with the crystallinity of the example protective coat of a comparison in this way in 
the experiment that the peak which shows a field (1, 1, 1) or (1. .t. 0) a field becomes la Moreover, since MgO 
which let the whole process which forms a protective coat 210 p?*,s. and w&i "^.OL-Gcposiiftci k intercepted from 
atmospheric air according to this operation gestalt although the CTyscdltfci'.y o< HuO .ends fo be spoiled by the moisture 
in atmospheric air if the film touches atmospheric air in the middle of the prjeeys whicn tjvr.is Iht MgO film, it can 
prevent that the crystallinity of MgO is spoiled with the steam in atmosphere aiv. 

[002 5] Although laser beam 33a is irradiated to the whole field which displays lie image o: f >it thin film 210a and 
annealing treatment may be carried out about the field which performs laser runeaiing treatment at the annealing 
treatment room 30, laser beam 33a is irradiated only in subregior, and laser annealing :reat r m:~t may be performed. For 
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[0009] Therefore, if this invention is applied to forming the MgO protective coat of PDP, it can contribute to 
reinforcement at the driver voltage reduction list of PDP. Although the gestalt on which a metallic oxide is made to 
deposit further from it can also be taken after making a metallic oxide deposit to the middle and performing annealing 
treatment to this first as a gestalt which performs annealing treatment, [ within the period on which a metallic oxide is 
made to deposit ], the gestalt which performs annealing treatment in parallel to deposition of a metallic oxide can also 
be taken, and the higher improvement effectiveness in crystallization can be expected. If a metallic oxide is made to 
deposit further on it after making a metallic oxide deposit to the middle, performing annealing treatment especially, the 
high improvement effectiveness in crystallization is expectable. 

[0010] It is desirable to continue for the whole period on which metallic oxides including the period which performs 
anne iling treatment are made to deposit here, and to maintain the substrate lor plasma display panels at the condition of 
having been intercepted from atmospheric air at the point that it can prevent that ihe crystallinity of MgO is spoiled with 
the steam in atmospheric air. In addition, when performing deposition and annealing treatment of a metallic oxide in 
another part at the period "whole one" on which metallic oxides including the period which performs annealing 
treatment are made to deposit, the period which moves a substrate among these both is included. [ here ] 
[0011] 

[Embodiment of the Invention] In the process which forms the MgO film, is made to vapor-deposit MgO and forms a 
MgO protective coat by making MgO deposit with electron beam vacuum deposition on ihe substrate 200 with which 
the electrode layer 201 and the dielectric film 202 were formed, in order that the protective coat formation equipment in 
this operation gestalt may raise the crystallinity of the deposited metallic oxide, a laser beam or an electron beam is used 
for it, and it performs annealing treatment. 

[0012] [Gestalt 1 of operation] Drawing 1 is the outline sectional view showing the configuration of the protective coat 
formation equipment concerning the gestalt of this operation. Moreover, drawin g 2 is the sectional view showing signs 
that the protective coat 210 which consists of MgO is formed on the substrate 200. This substrate 200 is a front- 
windshield substrate of PDP, and after a protective coat 210 is formed. PDP it; produced through the process with which 
it sticks with the tooth-back glass substrate with which the septum etc. was arranged, ar..d is united. 
[001 5] This protective coat formation equipment A substrate 200 it supplies. Preliminary exhaust air and preheating On 
the s lbstrate injection room 10 to perform and a substrate 200, MgO It is made to vapor-deposit. 1st thin film 210a of 
MgO It consists of substrate fetch rooms 50 taken out after cooling the 1st vacuum evaporationo room 20 to form, the 
annealing treatment room 30 which carries out annealing treatment of the 1st thin film 210a of vapor-deposited MgO, 
the 2nd vacuum evaporationo room 40 which is made to vapor-deposit MgO further and forms the 2nd thin film on 1st 
thin film 210a, and a substrate 200. 

[0014] Each of these ** 10, 20, 30, 40, and 50 has sealing structure so that the interior may be made to a vacuum 
ambient atmosphere, and the evacuation systems 71, 72, 73, 74, and 75 are attached independently for every **. The 
conveyance rollers 67 are installed successively so that it may pierce through thesw ** 10-50, unci it is the bridge walls 
61 and 66 which can be opened and closed between the substrate injection room 10 and the substrate fetch room 50, and 
the open air, and is divided between each ** 10 - 50 with the bridge walls 62-63 which can be opened and closed, and, 
as for a substrate 200, these ** 10-50 can be passed now in order by the drive of the conveyance roller 67, and closing 
motion of bridge walls 61-66. In addition, although it is common to convey the conveyance roller 67 top in the 
condition of having laid on the conveyance tray (un-illustrating), you may imke it convey a substrate 200, without using 
a conveyance tray. 

[0015] The heat lamps 11, 21, 31, and 41 for heating a substrate 200 are instated in each ::; 10-40. Moreover, in order 
to prevent that MgO vapor-deposited dissociates to Mg, the oxygen gas installation systems 22-42 made into an ambient 
atmc sphere are installed [ oxygen ] in each ** 20-40 in the ambxent atmosphere. Haas 24 who put in the MgO grain 
which is the source 23 of vacuum evaporationo and the water -cooled crucible 25, the electron gun 26, the deviation 
magnet (un-illustrating) that impresses a magnetic field 27 are prepared in tne 1st vacuum evaporationo room 20, and 
electron beam 26a irradiated from an electron gun 26 is deflected by the magnetic field 27, is applied to the source 23 of 
vacuum evaporationo, and generates steamy style 23a of MgO. And generated steamy style 23a is deposited on the front 
face of a substrate 200, and forms 1st thin film 210a of MgO. 

[0016] In addition, this steamy style 23a can be intercepted now with a shutter 2'i except the time of the need. Laser 
radiation equipment 33 is installed in outdoor [ of the annealing treatment room 3(5 ] s ll:e transparent material which can 
penetrate a laser beam is used for the fixed range of the wall surface of '.he a;incaiing treatment room 30, and the laser 
installation port 34 is formed in it. 

[0017] And laser beam 33a by which outgoing radiation is carried out from iaser radiation equipment 33 is indoors 
introduced from the laser installation port 34, and is irradiated on me front face of 1st thin film 210a on a substrate 200. 
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